Temporal changes in inhibin, steroid hormones, and steroidogenic enzymes during induced follicular atresia in the hypophysectomized cyclic hamster.
The time course for loss of ability of Graafian follicles to secrete inhibin and estradiol was investigated during induced follicular atresia. Cyclic hamsters were hypophysectomized on Day 1 (estrus) and injected s.c. with 30 IU eCG. Thereafter, these animals were given a single i.p. injection of antiserum to eCG on the morning of Day 4 to induce follicular atresia in a rapid and predictable manner. A drastic fall in plasma levels of estradiol and testosterone was noted within 1 h, whereas relatively high levels of plasma inhibin were maintained until 12 h, followed by an abrupt decline by 24 h. The first histological signs of pyknosis in granulosa cells appeared by 4 h, and breakdown of the mural granulosa layer was observed in most follicles by 8-12 h after immunoneutralization of circulating eCG. According to immunohistochemical analysis, inhibin activity was unchanged in granulosa cells at 12 h followed by a slight decline by 24 h, whereas positive reaction for aromatase in these cells rapidly declined by 8 h. Immunoreactivity of 17alpha-hydroxylase/C17,20-lyase (CYP 17) was also reduced in theca cells by 8 h. These results indicate that granulosa cells continue to secrete inhibin during the process of follicular atresia, although these cells quickly shut off the secretion of estradiol, and theca cells shut off the secretion of testosterone. The present results indicate as well that a rapid decline of estradiol and testosterone in plasma is an early sign of atresia in antral follicles. These results, therefore, suggest that the loss of enzymatic activity of aromatase in granulosa cells and CYP 17 in theca cells is a part of the process of follicular atresia.